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(54) UQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To suppress reflected light on 
the surface of an illuminator by providing an antireflection 
film on the surface opposed to a liquid crystal display panel 
of a lower substrate. 

SOLUTION: This antireflection film 40F is provided on a 
surface opposed to a liquid crystal display panel 1 of a 
transparent hard substrate 40B. Thereby, reflection of light 
generated between an air layer, between a front light and 
touch panel and the liquid crystal display panel 1 and the 
transparent hard substrate 408 is prevented. The material 
of the antireflection 40F preferably has a refractive index 
valve intermediate between refractive indices of the 
transparent hard substrate 40B and the air. As actual 
examples of the material of the antireflection film 40F, 
magnesium fluoride MgF2 having a refractive index of 1.38 
(550 nm wavelength), cryolite Na3AIF6 and the like having a 
refractive index of 1.33 and the like are used. The 
antireflection film 40F has to be formed at a temperature at 
which acrylic resin will not deform. There are a deposition 
method, a low temperature sputtering method and an ion-plating method for forming the 
antireflection film and the ion-plating method which are avalilable with superior in cost 
performance. 
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2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the liquid crystal display which carried out the laminating of the liquid crystal display 
panel of a reflective mold, and the touch panel which carries out the external input of the 
information to the screen side of a liquid crystal display panel the above-mentioned touch panel The 
elastic top substrate which carries out the external input of the above-mentioned liquid crystal 
display panel, the hard bottom transparence substrate which counters, and the information. It is 
pinched between the transparent electrode formed in each inside of the above-mentioned bottom 
transparence substrate and the above-mentioned top substrate, and said bottom substrate and top 
substrate. It has the light source which consisted of a spacer isolated with a predetermined gap, and 
installed said each transparent electrode along with at least 1 side edge of the above-mentioned 
bottom substrate. The front face by the side of the above-mentioned transparent electrode of the 
above-mentioned bottom substrate is equipped with the surface treatment side which carries out 
outgoing radiation of the reflected light from the liquid crystal display panel concerned to a screen 
side while carrying out reflective diffusion of the light from said light source at a liquid crystal 
display panel side. The liquid crystal display characterized by preparing an antireflection film in the 
above-mentioned liquid crystal display panel of the above-mentioned bottom substrate, and the field 
which counters. 

[Claim 2] In the liquid crystal display which carried out the laminating of the liquid crystal display 
panel of a reflective mold, and the touch panel which carries out the external input of the 
information to the screen side of a liquid crystal display panel the above-mentioned touch panel The 
elastic top substrate which carries out the external input of the above-mentioned liquid crystal 
display panel, the hard bottom transparence substrate which counters, and the information. It is 
pinched between the transparent electrode formed in each inside of the above-mentioned bottom 
transparence substrate and the above-mentioned top substrate, and said bottom substrate and top 
substrate. It has the light source which consisted of a spacer isolated with a predetermined gap, and 
installed said each transparent electrode along with at least 1 side edge of the above-mentioned 
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bottom substrate. The front face by the side of the above-mentioned transparent electrode of the 
above-mentioned bottom substrate is equipped with the surface treatment side which carries out 
outgoing radiation of the reflected light from the liquid crystal display panel concerned to a screen 
side while carrying out reflective diffusion of the light from said light source at a liquid crystal 
display panel side. The liquid crystal display characterized by forming reinforcement glass in the 
above-mentioned liquid crystal display panel of the above-mentioned bottom substrate, and the field 
which counters. 

[Claim 3] In the liquid crystal display which carried out the laminating of the liquid crystal display 
panel of a reflective mold, and the touch panel which carries out the external input of the 
information to the screen side of a liquid crystal display panel the above-mentioned touch panel The 
elastic top substrate which carries out the external input of the above-mentioned liquid crystal 
display panel, the hard bottom transparence substrate which counters, and the information. It is 
pinched between the transparent electrode formed in each inside of the above-mentioned bottom 
transparence substrate and the above-mentioned top substrate, and said bottom substrate and top 
substrate. It has the light source which consisted of a spacer isolated with a predetermined gap, and 
installed said each transparent electrode along with at least 1 side edge of the above-mentioned 
bottom substrate. The front face by the side of the above-mentioned transparent electrode of the 
above-mentioned bottom substrate is equipped with the surface treatment side which carries out 
outgoing radiation of the reflected light from the liquid crystal display panel concerned to a screen 
side while carrying out reflective diffusion of the light from said light source at a liquid crystal 
display panel side. The liquid crystal display characterized by preparing reinforcement glass and an 
antireflection film in the above-mentioned liquid crystal display panel of the above-mentioned 
bottom substrate, and the field which counters. 



[Translation done.] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the liquid crystal display which carried out the 
laminating of the source of the illumination light, and the touch panel to the liquid crystal display 
panel of the reflective mold which modulates the light which starts a liquid crystal display, especially 
carries out incidence from a screen side, and carries out outgoing radiation to the screen side 
concerned. 
[0002] 

[Description of the Prior Art] In recent years, the so-called liquid crystal display which used the 
liquid crystal display panel for the display device as a monitor of picture reproducer or various 
information terminals is used abundantly. 
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[0003] The passive-matrix mold known as a STN mold and the active-matrix mold using non-line 
type components, such as TFT, are common to this liquid crystal display as that liquid crystal 
display panel. 

[0004] These liquid crystal display panels need the source of the illumination light separately in 
order to visualize the image formed in the liquid crystal display panel since it was not a self-' 
luminescence mold. The visible image is formed in there being a transparency mold and a reflective 
mold m a liquid crystal display panel, and many liquid crystal display panels of a transparency mold 
being used for high brightness and a high contrast display, installing the source of the tooth-back 
illumination light (it also being hereafter called a back light) in that rear face by the monitor for 
information terminals, and becoming irregular by the image which formed the light from this back 
light in the liquid crystal display panel. 

[0005] Drawing 13 is a sectional view explaining the example of a configuration of the liquid crystal 
display panel of a transparency mold, and the tooth-back lighting system and the conventional liquid 
crystal display equipped with the so-called back light, the laminating of the back light is carried out 
to the tooth back of the liquid crystal display panel of a transparency mold, and it becomes irregular 
by the image which formed in the liquid crystal display panel the illumination light from the back light 
which penetrates a liquid crystal display panel, and by carrying out outgoing radiation of this to the 
front-face side of a liquid crystal display panel, it is constituted so that an image may be visualized 
L0006] Moreover, it can consider as a configuration which carries out the laminating of the so-called 
touch panel, and carries out the external input of the information to the screen side of such a liquid 
crystal display from the screen of a liquid crystal display panel. 

[0007] Namely, this kind of liquid crystal display pinches a liquid crystal layer between two 
transparence substrates 1A and IB. At the tooth back of the liquid crystal display panel 1 which 
prepared polarizing plate 1C in the front-face and tooth-back side The source 3 of the illumination 
light which has light source (light source which consists of cold cathode fluorescent lamp or light 
emitting diode) 3A and reflective sheet 3B which were installed along one edge of the light guide 
plate 2 with a transparent **** rectangle and a light guide plate 2 is formed. It is considering as the 
configuration which carries out a path deviation in the direction of a liquid crystal display panel on 
the way which makes a light guide plate 2 spread the light from this source 3 of the illumination light 
and illuminates the liquid crystal display panel 1 from a tooth back. Moreover, the optical diffusion 
field 10 formed by dot printing etc. is established in the tooth back of a light guide plate 2 
[0008] Furthermore, the reflecting plate 1 1 which the pan of a light guide plate 2 is made to carry 
out total reflection of the light which carried out outgoing radiation to the tooth back to a tooth- 
back side from a light guide plate 2. and is returned to the liquid crystal display panel 1 side is 
installed. 

[0009] The laminating of such a back light is carried out to the liquid crystal display panel 1 through 
quantity of light distribution amendment members, such as the diffusion film 12 or a prism plate (not 
shown), and the liquid crystal display of a transparency mold is constituted. 

[0010] Since the above-mentioned liquid crystal display panel is what lights up by installing a back 
light m the tooth back of lower transparence substrate IB using two transparence substrates 1A 
and IB, it serves as **** of power consumption reduction. 

[001 1] Moreover, while using the substrate of the liquid crystal display panel bottom as a 
transflective substrate, reflecting the incident light (outdoor daylight) from the display side of a 
liquid crystal display panel with the substrate of this bottom and always carrying out outgoing 
radiation to the screen, when the quantity of light of outdoor daylight is insufficient, the transflective 
LCD It was made to make the lighting system installed in a tooth back turn on is also known 
However, there is a fault that contrast cannot fully be taken, in this format. 
[0012] On the other hand, since the liquid crystal display of the reflective mold which used the 
substrate of the liquid crystal display panel bottom itself as the reflecting plate, or installed the 
reflecting plate in the tooth back of a lower substrate reflects the outdoor daylight which carried out 
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incidence from the screen 100% of abbreviation and uses for a display, the lack of contrast in the 
transflective type above-mentioned liquid crystal display does not pose a problem at all under a 
bright environment. However, in the environment where outdoor daylight is insufficient, contrast 
runs short too. Although what is necessary is just to install a lighting system in order to solve this, a 
lighting system cannot be installed in the tooth back of a liquid crystal display panel like a 
transflective type. 

[0013] There is a liquid crystal display which carries out the laminating of the touch panel 4 to the 
screen side of the liquid crystal display panel 1 in recent years, and was made to carry out the 
external input of the information directly from the screen of the liquid crystal display panel 1. This 
kind of touch panel inserts a spacer between at least two substrates which formed the transparent 
electric conduction film in the inside which counters, a sheet or a substrate, and the location on 
two-dimensional [ of a liquid crystal display panel ] is inputted by changing the gap between two 
sheets or substrates concerned. 

[0014] The above-mentioned lighting system for liquid crystal display panels has the configuration 
optimal as what illuminates a transparency mold and a transflective type liquid crystal display panel 
from a tooth back. However, to a liquid crystal display, applying outdoor daylight which was 
described above to the liquid crystal display using the liquid crystal display panel of the reflective 
mold used positively does not make semantics. 

[0015] In the liquid crystal display of a reflective mold, in order to carry out total reflection of the 
light which carried out incidence from the front-face side and to carry out outgoing radiation from a 
front-face side again, the reflecting layer is formed in the inside by the side of the bottom substrate 
of two substrates which have formed the reflecting plate in the tooth back, or constitute a liquid 
crystal display panel. 

[0016] In the liquid crystal display of the reflective mold which makes outdoor daylight the 
illumination light on the other hand, it is difficult to decipher a display in a dark environment with 
little outdoor daylight. 

[0017] Moreover, if the laminating of the touch panel for an information input is carried out to the 
screen of a liquid crystal display panel, the amount of transmitted lights will decrease, and a screen 
will become still darker. 

[0018] The cause is in the front face of the above-mentioned lighting system and the front face of 
the above-mentioned touch panel existing independently. 

[0019] That is, since each front face of a touch panel, a lighting system, and a liquid crystal display 
is an interface with air, it is in reflection of light occurring. Especially, with a reflective mold liquid 
crystal display, the fall of the large contrast of a liquid crystal display occurs because the light by 
the reflection explained previously appears in a watcher side. 

[0020] In addition, there is JP, 1 0-3265 15,A patent application in the advanced technology which 
really formed the lighting system of the touch panel for an information input, and a liquid crystal 
display panel. However, with the technique which JP.1 0-32651 5.A indicates, since the antireflection 
film was not prepared in the field by the side of the liquid crystal display panel of the hard substrate 
of the touch panel used as the transparent material of a lighting system, it was not able to prevent 
that the reflected light occurred between a touch panel and a liquid crystal display panel. Moreover, 
with the technique which JP,1 0-3265 15.A indicates, since reinforcement glass was not formed in 
the field by the side of the liquid crystal display panel of the hard substrate of a touch panel, 
reinforcement of the hard substrate of a touch panel was not able to be improved 
[0021] 

[Problem(s) to be Solved by the Invention] The purpose of one this invention is to stop the 
reflected light of the front face of an information input device (touch panel) or a lighting system 
(front light) prepared on the liquid crystal display panel. 

[0022] Another purpose of this invention is to improve the display contrast of a reflective mold 
liquid crystal display. 
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[0023] 

[Means for Solving the Problem] The substrate which attached transparence electric conduction 
film, such as ITO (Indium Tin Oxide), to the transparent material front face which consists of prism 
processing or the acrylic resin which carried out recessing is used for the above-mentioned purpose 
as a hard substrate of a touch panel, and it is attained by unifying a front light and a touch panel. 
[0024] In the liquid crystal display which specifically carried out the laminating of the liquid crystal 
display panel of a reflective mold, and the touch panel which carries out the external input of the 
information to the screen side of a liquid crystal display panel the above-mentioned touch panel The 
elastic top substrate which carries out the external input of the above-mentioned liquid crystal 
display panel, the hard bottom transparence substrate which counters, and the information. It is 
pinched between the transparent electrode formed in each inside of the above-mentioned bottom 
transparence substrate and the above-mentioned top substrate, and said bottom substrate and top 
substrate. It has the light source which consisted of a spacer isolated with a predetermined gap. and 
installed said each transparent electrode along with at least 1 side edge of the above-mentioned 
bottom substrate. The front face by the side of the above-mentioned transparent electrode of the 
above-mentioned bottom substrate is equipped with the surface treatment side which carries out 
outgoing radiation of the reflected light from the liquid crystal display panel concerned to a screen 
side while carrying out reflective diffusion of the light from said light source at a liquid crystal 
display panel side. It is attained by having considered as the liquid crystal display characterized by 
preparing an antireflection film in the above-mentioned liquid crystal display panel of the above- 
mentioned bottom substrate, and the field which counters. 

[0025] In the liquid crystal display with which the above-mentioned purpose carried out the 
laminating of the liquid crystal display panel of a reflective mold, and the touch panel which carries 
out the external input of the information to the screen side of a liquid crystal display panel 
moreover, the above-mentioned touch panel The elastic top substrate which carries out the 
external input of the above-mentioned liquid crystal display panel, the hard bottom transparence 
substrate which counters, and the information, It is pinched between the transparent electrode 
formed in each inside of the above-mentioned bottom transparence substrate and the above- 
mentioned top substrate, and said bottom substrate and top substrate. It has the light source which 
consisted of a spacer isolated with a predetermined gap. and installed said each transparent 
electrode along with at least 1 side edge of the above-mentioned bottom substrate. The front face 
by the side of the above-mentioned transparent electrode of the above-mentioned bottom 
substrate is equipped with the surface treatment side which carries out outgoing radiation of the 
reflected light from the liquid crystal display panel concerned to a screen side while carrying out 
reflective diffusion of the light from said light source at a liquid crystal display panel side. It is 
attained by having considered as the liquid crystal display characterized by forming reinforcement 
glass in the above-mentioned liquid crystal display panel of the above-mentioned bottom substrate, 
and the field which counters. 

[0026] In the liquid crystal display with which the above-mentioned purpose carried out the 
laminating of the liquid crystal display panel of a reflective mold, and the touch panel which carries 
out the external input of the information to the screen side of a liquid crystal display panel 
moreover, the above-mentioned touch panel The elastic top substrate which carries out the 
external input of the above-mentioned liquid crystal display panel, the hard bottom transparence 
substrate which counters, and the information, It is pinched between the transparent electrode 
formed in each inside of the above-mentioned bottom transparence substrate and the above- 
mentioned top substrate, and said bottom substrate and top substrate. It has the light source which 
consisted of a spacer isolated with a predetermined gap. and installed said each transparent 
electrode along with at least 1 side edge of the above-mentioned bottom substrate. The front face 
by the side of the above-mentioned transparent electrode of the above-mentioned bottom 
substrate is equipped with the surface treatment side which carries out outgoing radiation of the 
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reflected light from the liquid crystal display panel concerned to a screen side while carrying out 
reflective diffusion of the light from said light source at a liquid crystal display panel side. It is 
attained by having considered as the liquid crystal display characterized by preparing reinforcement 
glass and an antireflection film in the above-mentioned liquid crystal display panel of the above- 
mentioned bottom substrate, and the field which counters. 

[0027] Since the number of the liquid crystal display by above-mentioned this invention of 
interfaces with the air constituting the reflective cause of an extraneous light decreases, reflection 
of an unnecessary light is suppressed. 

[0028] Moreover, since the transparent material of a front light becomes the structure supporting 
one electrode of a touch panel, the liquid crystal display by above-mentioned this invention does 
not independently need to form the hard substrate of a touch panel, and can perform lightweight- 
ization of a liquid crystal display. 

[0029] Moreover, since the number of the interfaces of a touch panel and the air between front 
lights becomes fewer by applying above-mentioned this invention to the liquid crystal display of a 
reflective mold, reflection of an unnecessary light is suppressed and improvement in display contrast 
can be aimed at. 

[0030] In addition, the above-mentioned front light does not always need to turn on the light source, 
when the brightness of outdoor daylight is large, the light is put out. and when outdoor daylight is 
low brightness, it can consider as the configuration which formed the switch which turns on or 
switches off the light source if needed so that the light may be switched on if needed 
[0031] 

[Embodiment of the Invention] Hereafter, with reference to the drawing of an example, it explains to 
a detail about the gestalt of operation of this invention. 

[0032] Component-engineering drawing 1 of this invention shows the sectional view of a liquid 
crystal display which is the component engineering of this invention. The basic technique of this 
invention has the description in the touch panel which was united with the front light, the prism 
made from this invention since the light of light source 3A was reflected in transparent hard 
substrate 40B at a liquid crystal display panel side ~ or Film 40A which attached bottom electrode 
40D which consists of transparence electric conduction film, such as ITO. to the field which 
processed the irregularity 8 of a slot etc., and attached top electrode 40C on it further, the above- 
mentioned bottom electrode 40D. and spacer 40E which forms a gap between top electrode 40C are 
prepared. 

[0033] Transparent elasticity film 40A and transparent hard substrate 40B are stuck by the jointing 
material 7. such as a pressure sensitive adhesive doudle coated tape. As a pressure sensitive 
adhesive doudle coated tape used for the jointing material 7. that into which epoxy system 
adhesives were infiltrated can be used for a nonwoven fabric. 

[0034] The role which reflects the light of light source 3A in the liquid crystal display panel 1. and 
the role which supports bottom electrode 40D of a touch panel can be given by making transparent 
hard substrate 40B into such structure in the field which processed the prism or slot 8 of 
transparent hard substrate 408. 

[0035] Transparent hard substrate 40B and the transparent liquid crystal display panel 1 of a front 
light-cum-a touch panel are stuck by the jointing material 25. such as a pressure sensitive adhesive 
doudle coated tape. The pressure sensitive adhesive doudle coated tape used for the jointing 
material 25 can also use that into which epoxy system adhesives were infiltrated for a nonwoven 

fabric. 

[0036] Like this invention, by unifying a front light and a touch panel, the air space between a front 
light and a touch panel is lost, light does not reflect between a front light and a touch panel, and the 
permeability of the light of a front light and a touch panel can be improved. 

[0037] P_rawing„t2 is the transparent material 2 of a front light and the sectional view of a liquid 
crystal display in which transparence hard substrate 48 of a touch panel was prepared 
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independently which were shown as an example of a comparison. Film 4A which attached to the field 
of transparent hard substrate 4B bottom electrode 4D which consists of transparence electric 
conduction film, such as ITO. and attached top electrode 4C on it further, the above-mentioned 
bottom electrode 4D, and spacer 4E which forms a gap between top electrode 4C are prepared, and 
a touch panel consists of liquid crystal displays shown in drawing 12 . 

[0038] Transparent elasticity film 4A and transparent hard substrate 4B are stuck by the jointing 
material 7. such as a pressure sensitive adhesive doudle coated tape. 

[0039] Between an above-mentioned touch panel and the liquid crystal display panel 1, the touch 
panel, front light, and the liquid crystal display panel 1 by which the front light which consists of a 
transparent material 2 which processed the irregularity 8 of the prism made since the light of light 
source 3A and light source 3A was reflected in a liquid crystal display panel side, or a slot is 
prepared are stuck by the jointing material 25, such as a pressure sensitive adhesive doudle coated 
tape. The liquid crystal display panel 1 of the example of a comparison shown in drawing 12 is a 
reflective mold liquid crystal display panel. 

[0040] In the example of a comparison shown in drawing 12 , if the extraneous lights La, such as 
sunlight, penetrate a touch panel and a front light and reach the liquid crystal display panel 1, 
brightness is modulated by the liquid crystal display panel 1 , it will be reflected, and they will turn 
into the display light Lb. and will penetrate a front light and a touch panel again, and outgoing 
radiation will be carried out outside. A watcher recognizes a display by seeing the display light Lb. 
[0041] However, when transparence hard substrate 4B of the transparent material 2 of a front light 
and a touch panel is prepared independently, as shown in drawing 12 , the layer 9 of air is made 
between transparence hard substrate 4B of the transparent material 2 of a front light, and a touch 
panel. Therefore, if the difference of the refractive index of transparence hard substrate 4B and the 
refractive index of an air space 9 is large, the reflected light Lc will be produced in respect of the 
liquid crystal display panel 1 side of transparence hard substrate 4B. Moreover, if the difference of 
the refractive index of a transparent material 2 and the refractive index of an air space 9 is large, 
the reflected light Ld will be produced in respect of the touch panel side of a transparent material 2. 

[0042] Like the component engineering of this invention shown in drawing 1 to it, since the air space 
9 between a front light and a touch panel is lost and the reflected lights Lc and Ld between a front 
light and a touch panel are lost by unifying a front light and a touch panel, the permeability of the 
light of a front light and a touch panel can be improved. 

[0043] Therefore, according to this invention, even if it prepares a front light and a touch panel in 
the display of the liquid crystal display panel 1 , the brightness fall of the liquid crystal display panel 1 
can be prevented. 

[0044] Moreover, according to this invention, since an extraneous light La does not reflect between 
a front light and a touch panel, when especially the liquid crystal display panel 1 is a reflective mold 
liquid crystal display panel, and black is displayed, it is not visible to gray and contrast improves. 
[0045] Moreover, like this invention, by unifying a front light and a touch panel, reduction of 
members can be performed compared with making them separately, and compaction and lightweight- 
izing of a liquid crystal display of a manufacture process can be attained. 

[0046] Moreover, in this invention, a liquid crystal display can be made still lighter by using acrylic 
resin for transparence hard substrate 40B compared with the case where glass is used for 
transparence hard substrate 40B. 

[0047] Example 1 drawin g 2 shows the sectional view of a liquid crystal display of the example 1 of 
the liquid crystal display by this invention. In drawing 2 , the same sign as drawing 1 corresponds to 
the same functional division. 

[0048] This example prepares antireflection-film 40F in the liquid crystal display panel 1 of 
transparence hard substrate 40B of the component engineering of this invention, and the field which 
counters, and plans preventing reflection of the light produced between the layer of the air between 
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a front light-cum-a touch panel, and the liquid crystal display panel 1, and transparence hard 
substrate 40B. 

[0049] As an ingredient of antireflection film 40F. the ingredient which a refractive index shows the 
value between transparence hard substrate 40B and air is good. 

[0050] In this example, for the **** case for acrylic resin, the refractive index of acrylic resin is 
about 1.5. and since the refractive index of an air space is 1. the refractive index of antireflection 
film 40F IS chosen as transparence hard substrate 40B between 1 and 1.5. 

[0051] As a concrete ingredient of antireflection film 40F of this example, the magnesium fluoride 
MgF2 of 1.38 (wavelength of 550nm) and a refractive index can use [ a refractive index ] the cryolite 
Na3AIF6 grade of 1.33. It is necessary to form antireflection film 40F as the formation approach of 
antireflection film 40F at the temperature which acrylic resin does not deform, and there are 
vacuum deposition, a low-temperature spatter, and the ion plating method. In respect of cost, the 
ion plating method is especially excellent. 

[0052] Moreover, generating of the reflected light in ****** substrate 408 can be suppressed about 
all the wavelength of a light field by using the multilayers which consist antireflection film 40F of two 
or more film with which the spectral characteristics of a refractive index differ. 
[0053] In this example, between transparence hard substrate 408 and the layer of the air between 
the liquid crystal display panels 1, since F was prepared, a refractive index can prevent generating of 
the reflected light Le produced in respect of the antireflection film in which value between 
transparence hard substrate 408 and air is shown 40 panel [ liquid crystal display ] 1 side of 
transparence hard substrate 40B shown in dr awin g 1 

[0054] Since the reflected light which cannot control most extraneous lights La by the liquid crystal 
display panel which can use for the reflected light Lb controllable by the liquid crystal display panel 
and IS moreover produced by a front light-cum-the touch panel can be stopped very low by applying 
especially this example to the liquid crystal display of a reflective mold as shown in drawing 2 , the 
use effectiveness of the extraneous light La of the liquid crystal display of a reflective mold 
becomes high, and display contrast's improves sharply. 

[0055] Example 2 dta_yying_3 is a sectional view explaining the 2nd example of the liquid crystal 
display by this invention. 

[0056] In drawing 3 , the same sign as drawing 1 corresponds to the same functional division. 
[0057] This example prevents that hard substrate 408 bends and a pressure is applied to the 
substrate of the liquid crystal display panel 1, when reinforcement glass 40G are prepared in the 
liquid crystal display panel 1 of transparence hard substrate 408 of the component engineering of 
this invention, and the field which counters and transparence elasticity film 40A of a touch panel is 
pushed on it with a pen. 

[0058] If structure where liquid crystal layer 1H were filled is made the gap formed between top 
substrate 1A and bottom substrate IB and a pressure is applied to top substrate 1A or bottom 
substrate IB so that it may explain later, since the thickness of liquid crystal layer 1H will change, 
the liquid crystal display panel 1 produces unevenness in the display of the part which applied the 
pressure. 

[0059] Furthermore, if the orientation of liquid crystal layer 1H is also disturbed while the thickness 
of liquid crystal layer 1H will change, if a pressure is applied to top substrate 1A or bottom 
substrate 18 when a twist nematic mold liquid crystal display component is used for the liquid 
crystal display panel 1. the field (domain) which cannot control light by the liquid crystal electrodes 
IF and IE even if it removes a pressure after that will be produced. Since the orientation of liquid 
crystal layer 1H is easy to be disturbed, it is necessary to make it a pressure not join the liquid 
crystal display panel 1 especially in the super twist nematic mold liquid crystal which twists more 
greatly than 90 degrees the direction of orientation of liquid crystal layer 1 H. 
[0060] However, when using transparence hard substrate 408 of a touch panel as a transparent 
material of a lighting system, in order to form the light reflex pattern 8 in transparence hard 
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substrate 40B like the component engineering of this invention, processing of acrylic resin etc. 
needs to form transparence hard substrate 40B with an easy ingredient. However, if it is going to 
support the pressure which joins a touch panel only by transparence hard substrate 40B which 
consists of acrylic resin, it is necessary to thicken transparence hard substrate 408, and the 
miniaturization of a liquid crystal display, thin-shape-izing, and lightweight-ization will be checked. 
[0061] In this example, since back-up-plate 40G were prepared between transparence hard 
substrate 408 of a touch panel, and the liquid crystal display panel 1. transparence hard substrate 
408 bends, a pressure is not applied to the liquid crystal display panel 1, the orientation which is 
liquid crystal layer 1H is disturbed, and a display defect is not produced. 

[0062] Moreover, in this example, even if it uses transparence hard substrate 408 of a touch panel 
for the transparent material of a front light, since the deflection of transparence hard substrate 408 
is suppressed by back-up-plate 40G, turbulence brightness does not fall [ the optical system of a 
front light ]. 

[0063] As an ingredient of back-up-plate 40G, the point of reinforcement and light transmission 
nature to glass is advantageous. 

[0064] Example 3 drawing 4 shows the sectional view of a liquid crystal display of the example 3 of 
the liquid crystal display by this invention. In drawing 4 . the same sign as drawing 1 corresponds to 
the same functional division. 

[0065] This example to the liquid crystal display panel 1 of transparence hard substrate 408 of the 
component engineering of this invention, and the field which counters It prevents that prepare 
reinforcement glass 40G, hard substrate 408 bends, and a pressure is applied to the substrate of 
the liquid crystal display panel 1 Furthermore, antireflection-film 40F are prepared in reinforcement 
glass 40G, and it plans preventing reflection of the light produced between the layer of the air 
between a front light-cum-a touch panel, and the liquid crystal display panel 1, and reinforcement 
glass 40G. 

[0066] Although excelled in the point of preventing transparence hard substrate 408 bending and 
applying a pressure to the liquid crystal display panel 1, preparing back-up-plate 40G between 
transparence hard substrate 408 of a touch panel, and the liquid crystal display panel 1 When glass 
is used for back-up-plate 40G, since the difference with the refractive index of an air space is large, 
as the refractive index of glass shows drawing 3 . the reflected light Le is produced on the boundary 
of back-up-plate 40G, the air space between the liquid crystal display panels 1. and back-up-plate 
40G, and the light transmittance of a touch panel-cum-a front light falls. 

[0067] In this example, since the refractive index prepared antireflection film 40F which show the 
value between back-up-plate 40G and air between back-up-plate 40G and the layer of the air 
between the liquid crystal display panels 1, generating of the reflected light Le produced in respect 
of the back-up-plate 40 panel [ liquid crystal display ] 1 side of G shown in drawing 3 can be 
prevented. 

[0068] In this example, when glass is used for back-up-plate 40G, the refractive index of glass is 
about 1.4, and since the refractive index of an air space is 1, the refractive index of antireflection 
film 40F is chosen between 1 and 1.4. Moreover, also in this example, generating of the reflected 
light in transparence hard substrate 408 can be suppressed about all the wavelength of a light field 
by using the multilayers which consist of two or more film with which the spectral characteristics of 
a refractive index differ antireflection film 40F. 

[0069] Moreover, in this example, although especially the antireflection film is not prepared between 
transparence hard substrate 408 and back-up-plate 40G. when the difference of transparence hard 
substrate 408 and the refractive index of back-up-plate 40G is large, an antireflection film may be 
prepared. Since the refractive index of glass is a value with the comparatively as near refractive 
index of acrylic resin as 1.5 about to 1.4 when acrylic resin is used for transparence hard substrate 
408 and glass is used for back-up-plate 40G. it becomes unnecessary however, to prepare 
especially an antireflection film by sticking transparence hard substrate 408 and back-up-plate 40G. 
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In this example, since the difference of transparence hard substrate 40B and the refractive index of 
back-up-plate 40G is lessened and reflection of the light of transparence hard substrate 40B and 
the boundary of back-up-plate 40G is lessened, among them, there is no need of preparing an 
antireflection film and a liquid crystal display can be formed thinly. 

[0070] Since the reflected light which cannot control most extraneous lights La by the liquid crystal 
display panel which can use for the reflected light Lb controllable by the liquid crystal display panel, 
and is moreover produced by a front light-cum-the touch panel can be stopped very low by applying 
this example to the liquid crystal display of a reflective mold as shown in drawing 4 , the use 
effectiveness of the extraneous light La of the liquid crystal display of a reflective mold becomes 
high, and display contrast's improves sharply. 

[0071] Example 4 drawing 5 shows the sectional view of a liquid crystal display of the example 4 of 
the liquid crystal display by this invention. In drawing 5 , the same sign as drawing 1 corresponds to 
the same functional division. 

[0072] This example establishes the slot 8 for reflecting the light of light source 3A in the liquid 
crystal display panel 1 side in transparence elasticity frim 40A of transparence hard substrate 40B 
of the component engineering of this invention, and the field which counters. 

[0073] Although the side of the side near light source 3A has formed the heights 8 (prism pattern) 
of a long scalene triangle in transparence elasticity film 40A of transparence hard substrate 408, 
and the field which counters with the component engineering of this invention shown in drawing 1 
in the point which forms transparent material 408 although excelled in the point that the light of 
light source 3A can be reflected in homogeneity, there are many slanting parts, formation of metal 
mold is difficult for the heights 8 of a scalene triangle, and cost becomes high. 
[0074] Since this example is carrying out the simple configuration with the even configuration of 
transparent material 40B where two or more V character-like slots 8 were formed monotonously, to 
it as shown in drawing 5 , manufacture of transparent material 408 is easy, and cost can be held 
down low. 

[0075] In addition, in this example, since the slot 8 which reflects the light of light source 3A since 
the configuration of the V character-like slot 8 is close to two equilateral triangles also reflects the 
light which carries out incidence from the side of light source 3A and transparent material 40B of 
the opposite side, it is difficult for it to compare the liquid crystal display panel 1 with homogeneity, 
and the direction of the component engineering of this invention shown in drawing 1 is excellent in 
the homogeneity of a front light. 

[0076] Also in this example, since F was prepared, generating of the reflected light Le produced in 
respect of the antireflection film which refractive index shows value between transparence hard 
substrate 408 and air between transparence hard substrate 408 and layer of air between liquid 
crystal display panels 1 40 panel [ liquid crystal display ] 1 side of transparence hard substrate 408 
shown in drawing 1 can be prevented 

[0077] Example 5 drawing 6 is the decomposition perspective view which was used for the 
component engineering and the examples 1-4 explained previously of this invention and in which 
having shown the structure of a touch panel. 

[0078] In drawing _6 , the same sign as drawing 1 corresponds to the same functional division. 
[0079] 40C is the 2nd transparent electrode (X electrode) formed in the field of the transparence 
elasticity sheet 40A bottom. 40D is the 1st transparent electrode (Y electrode) formed in the field 
of a transparence hard substrate 408 top. Superficially, two or more X electrode 40C and Y 
electrode 40D are prepared in the direction different, respectively, and form XY matrix. 
[0080] Two or more X electrode 40C is connected to the band-like electric resistance film RX. 
Similarly, two or more Y electrode 40D is connected to the band-like electric resistance film RY. 
[0081] Transparence elasticity sheet 40A and transparence hard substrate 408 are piled up through 
insulating spacer 40E. Transparence elasticity sheet 40A and transparence hard substrate 408 are 
fixed by holddown members, such as a pressure sensitive adhesive doudle coated tape and a binder. 
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as shown in drawing 1 . 

[0082] In this example, an interference fringe may be produced between liquid crystal electrode IE 
which It is regarded as a diffraction grating and explained later since X electrode 40C of 
transparence elasticity sheet 40A is arranged at the fixed spacing lambda 5, or 1 F. However, an 
interference fringe can be prevented by making spacing lambda 5 of X electrode 40C the same as 
liquid crystal electrode 1 E or the spacing lambda of 1 F. 

[0083] Similarly, since Y electrode 40D of transparence hard substrate 40B is also arranged at the 
fixed spacing lambda 4, it is considered that it is a diffraction grating and it may produce an 
interference fringe between liquid crystal electrode IE or IF. However, an interference fringe can be 
prevented by making spacing lambda 4 of Y electrode 40D the same as liquid crystal electrode IE or 
the spacing lambda of 1 F. 

[0084] This example is preparing fluorescent lamp 3A in the one side of transparence hard substrate 
40B, and can use an input device (touch panel) also for a lighting system (front light) again. 8 is the 
irregularity for reflecting the light of light source 3A in the liquid crystal display panel 1. and 
irregularity 8 is carrying out the triangle pole (prism) configuration which extended in the direction 
parallel to Y electrode 40D of transparence hard substrate 40B in this example. Therefore, in this 
example, light source 3A has also formed irregularity 8 in connection with having arranged to Y 
electrode 40D and parallel the side parallel to Y electrode 40D of transparence hard substrate 408. 
Since irregularity 8 is extended and arranged in this example in the direction parallel to Y electrode 
40D of transparence hard substrate 408. Y electrode 40D does not overcome the level difference of 
irregularity 8, and Y electrode 40D is not disconnected. 

[0085] 40L and 40M are terminals connected to the electric resistance film RX of transparence 
elasticity sheet 40A. and 40J and 40K are terminals connected to the electric resistance film RY of 
transparence hard substrate 408. Wiring for 40Q to connect terminal 40M with one edge of the 
electric resistance film RX electrically and 40R are wiring for connecting terminal 40L with the 
other-end section of the electric resistance film RX electrically. The wiring 40Q and 40R prepared in 
transparence elasticity sheet 40A is connected with the terminals 40M and 40L prepared in 
transparence hard substrate 408 through conductive members, such as a silver paste, respectively. 
Wiring for connecting terminal 40J [ 40-N ] with one edge of the electric resistance film RY 
electrically and 40P are wiring for connecting terminal 40K with the other-end section of the 
electric resistance film RY electrically. 

[0086] It connects with the terminal of the flexible connector which is not illustrated, respectively, 
and the X electrode terminals 40L and 40M and the Y electrode terminals 40J and 40K are 
connected to the host computer 50 shown in drawing 11 . 

[0087] When the input unit and the lighting system are united like this example, terminal 40T of an 
input unit are good to prepare the side in which light source 3A of a lighting system was prepared, 
and the different side. In the example shown in drawing 6 , the X electrode terminals 40L and 40M 
and the Y electrode terminals 40J and 40K can prepare light source 3A, without being interfered by 
the flexible connector since it is prepared the different side from the side in which light source 3A 
of an input device was prepared. 

[0088] In this example, since X electrode 40C and Y electrode 40D which correspond by pushing 
one on transparence elasticity sheet 40A with a pen etc. connect electrically, a host computer 50 
can recognize the position coordinate of the point that transparence elasticity sheet 40A was 
pushed. 

[0089] Drawin g,? (a) and (b) are the representative circuit schematics of the touch panel of this 
example. 

[0090] Drawing 7 (a) is drawing having shown the principle which detects the X coordinate of this 
example. The electrical potential difference of +V and -V is impressed from the source of a 
constant voltage which the terminals 40L and 40M of the electric resistance film RX have in a host 
computer 50. respectively. On the other hand, digital voltmeter DV of infinity is mostly connected to 
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Y electrode terminal 40K for the input innpedance connected to a host computer 50. If X electrode 
40C and Y electrode 40D connect electrically, since the partial pressure electrical potential 
difference of the point which X electrode 40C connected to the electric resistance film RX will be 
detected by digital voltmeter DV, as for a host computer 50, the X coordinate of the point that X 
electrode 40C and Y electrode 40D contacted from the data of digital voltmeter DV can be 
recognized. 

[0091] What is necessary is to change into the terminals 40J and 40K of the electric resistance film 
RY the terminal which impresses the electrical potential difference of +V of the source of a 
constant voltage, and -V, and just to change into X electrode terminal 40L the terminal which 
connects digital voltmeter DV, as shown in drawin g 7 (b) when detecting Y coordinate. If X electrode 
40C and Y electrode 40D connect electrically, since the partial pressure electrical potential 
difference of the point which Y electrode 40D connected to the electric resistance film RY will be 
detected by digital voltmeter DV. as for a host computer 50, the Y coordinate of the point that X 
electrode 40C and Y electrode 40D contacted from the data of digital voltmeter DV can be 
recognized. 

[0092] In this example, coincidence formation of X electrode 40C, Y electrode 40D, and the electric 
resistance film RX and RY can be carried out by forming the electric resistance film RX and RY by 
transparence electric conduction film, such as ITO. 

[0093] Example 6 drawing ^ is the decomposition perspective view which was used for the 
component engineering and the examples 1-4 explained previously of this invention and in which 
having shown other structures of a touch panel. 

[0094] In drawing 8 , the same sign as drawing 1 corresponds to the same functional division. 
[0095] 40C is the 2nd transparent electrode formed in the field of the transparence elasticity sheet 
40A bottom. 40D is the 1st transparent electrode formed in the field of a transparence hard 
substrate 40B top. In this example, 2nd transparent electrode 40C and 1st transparent electrode 
40D are the resistance film of wrap one about the whole coordinate input area (or viewing area) 15 
superficially, respectively. As resistance film of 2nd transparent electrode 40C and 1 st transparent 
electrode 40D, transparence electric conduction film, such as ITO (Indium Tin oxide), is used. 
[0096] 40J and 40K are the terminals of 1 st transparent electrode 40D, and 40L and 40M are the 
terminals of 2nd transparent electrode 40C. 

[0097] 40N and 40P are wiring prepared in transparence hard substrate 40B, 40 Ns while extends in 
the 1st direction of 1st transparent electrode 40D (the direction of X), and wiring which connects 
the side and terminal 40J electrically, and 40P are wiring which connects electrically the side of 
another side which extends in the 1 st direction of 1 st transparent electrode 40D (the direction of 
X), and terminal 40K. 

[0098] 40Q and 40R are wiring prepared in transparence elasticity sheet 40A. and wiring for while to 
extend in the 2nd direction of 2nd transparent electrode 40C (the direction of Y), and for 40Q 
connect the side and terminal 40L to it electrically and 40R are wiring for connecting electrically the 
side of another side which extends in the 2nd direction of 2nd transparent electrode 40C (the 
direction of Y), and terminal 40M. 

[0099] In this example, since Terminals 40L and 40M are formed in transparence hard substrate 
40B. wiring 40Q, terminal 40L and wiring 40R. and terminal 40M are conductive members, such as a 
silver paste, and are connected electrically. Terminals 40L and 40M — Wiring 40Q and 40R — the 
same — you may prepare in transparence elasticity sheet 40A. 

[0100] The wiring 40N and 40P of a transparence hard substrate and the wiring 40Q and 40R of a 
transparence elasticity sheet can use electric conduction film, such as a silver paste, aluminum, 
chromium, or molybdenum. At this example, manufacture of an input unit 40 can be made easy by 
forming the pattern of Wiring 40N, 40P, 40Q, and 40R by print processes using a silver paste. 
[0101] Transparence elasticity sheet 40A and transparence hard substrate 408 are piled up through 
insulating spacer 40E. 7 is a holddown member which fixes transparence elasticity sheet 40A and 
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transparence hard substrate 40B. and a pressure sensitive adhesive doudle coated tape and a 
binder are used. 

[0102] In this example, by preparing the pattern of Wiring 40N, 40P, 40Q, and 40R in the field 
established in a holddown member 7, the boundary region of an input unit 40 can be made small and 
the field (frame field) which does not contribute to the display of a liquid crystal display can be made 
small. 

[0103] The 1st transparent electrode terminals 40J and 40K and the 1st transparent electrode 
terminals 40L and 40M are connected to terminal 14C of a flexible connector 14. respectively, and 
an input device 40 is connected to the host computer 50 shown in dra wing 1 1 through a flexible 
connector 14. 

[0104] Since it connects electrically in the location where 2nd transparent electrode 40C and 1st 
transparent electrode 40D correspond in this example by pushing one on transparence elasticity 
sheet 40A by pen 56 grade A host computer 50 can recognize the position coordinate of the point 
that transparence elasticity sheet 40A was pushed, by measuring the relation of the resistance R1. 
R2. R3. and R4 between a node and each terminal (40J. 40K. 40L, 40M). 

[0105] In this example, since the wiring 40N and 40P of a transparence hard substrate is connected 
to the whole side where 1st transparent electrode 40D corresponds and the wiring 40Q and 40R of 
a transparence elasticity sheet is connected to the whole side where 2nd transparent electrode 40C 
corresponds, the position coordinate of the point which did not produce a difference in the 
connection resistance between an electrode and wiring with the location of the pushed point, and 
was pushed is correctly measurable. 

[0106] Moreover, in this example, since 2nd transparent electrode 40C and 1st transparent 
electrode 40D are not grid-like patterns, an interference fringe is not produced between liquid 
crystal electrode 1 E or 1 F. 

[0107] Moreover, in this example, since 2nd transparent electrode 40C and 1st transparent 
electrode 40D are good by the comparatively easy pattern of a square or a polygon, manufacture of 
an input unit 40 is easy for them. 

[0108] This example can also use an input unit 40 also for a lighting system by preparing light 
source 3A in the one side of transparence hard substrate 40B. Light source 3A draws the light 
which light emitting diode 3E and light emitting diode 3E emit, and consists of transparent material 
3F which make the linear light source. 3C is a cable for giving an electrical potential difference to 
light emitting diode 3E. and 3D is a connector for connecting with a dc-battery 52 which shows 
cable 3C to DC power supply or drawing 1 1 . Therefore, an input unit and a lighting system can be 
made into one like [ this example ] the 2nd example described previously. 

[0109] This example is [ terminal 40T of an input unit ] also good to prepare the side in which light 
source 3A of a lighting system was prepared, and the different side, when the input unit and the 
lighting system are united. In the example shown in drawing 16, the 1st transparent electrode 
terminals 40J and 40K and the 1 st transparent electrode terminals 40L and 40M can prepare light 
source 3A. without being interfered by the flexible connector 14 since it is prepared the different 
side from the side in which the light source 3 of an input device 40 was formed. 

[01 10] Example 7 drawing_9 is the sectional view which was used for the component engineering and 
the examples 1-6 explained previously of this invention and in which showing an example of a liquid 
crystal display. 

[Oil 1] This example installs the input units 40. such as a lighting system-cum-a touch panel which 
turns into a passive mold liquid crystal display panel by which two or more signal-electrode (1st 
pixel electrode) IE and two or more scan electrode (2nd pixel electrode) IF come to cross in the 
shape of a matrix from linear light source 3A, such as a fluorescent lamp and LED and light guide 
plate 40B and elasticity film 40A. 

[0112] Bottom electrode (signal electrode) IE which consists of transparence electric conduction 
film which becomes the inside of 1st substrate IB which is a lower glass substrate from the 
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antioxidizing film of reflecting layer ID and Si02 grade which consists of an aluminum thin film such 
as protective coat IK and ITO (Indium Tin oxide), is formed. 

[0113] Moreover, a wrap and bottom orientation film 1M are formed in the inside of 1st substrate IB 
in bottom electrode IE. 

[0114] moreover, to the inside of 2nd substrate 1A which is an up glass substrate Color filter 1J of 
three colors (R, G, B) which added the color or the pigment on the organic resin film. It prevents 
that an impurity mixes in liquid crystal layer IH from color filter 1 J. and top electrode (scan 
electrode) IF which consist of transparence electric conduction film which consists of an organic 
material for carrying out flattening of the inside of 2nd substrate 1A. such as protective coat 1L and 
ITO, are formed. 

[01 15] Moreover, a wrap and 1 N of top orientation film are formed in the inside of 2nd substrate 1A 
in top electrode 1 F. 

[0116] In addition among each colors R. G. and B which constitute color filter 1 J. the light-shielding 
film (black matrix) of the shape of the shape of a grid and a stripe is formed if needed, and 
protective coat 1 L is formed on it. 

[0117] Among these 1st and 2nd substrates IB and 1A. liquid crystal layer IH which consist of a 
liquid crystal constituent are poured in. the closure is carried out by sealant 1G, such as an epoxy 
resin, and the liquid crystal display panel is constituted. 

[01 18] Moreover, between the 1st and 2nd substrates IB and 1 A. spacer IP for making thickness of 
liquid crystal layer 1 H into homogeneity are prepared. 

[0119] The laminating of the polarizing plate IC, 1st phase contrast plate Ithe S. and 2nd phase 
contrast plate IT is carried out to the outside (above) of 2nd substrate 1 A used as the substrate by 
the side of the watcher of a liquid crystal display panel. Between the 2nd substrate 1A polarizing 
plate IC. 1st phase contrast plate Ithe S. and 2nd phase contrast plate IT. glue line 1Q such as 
adhesives (for example, an epoxy system and acrylic adhesives) and adhesion material, is prepared 
and each part material is being fixed. In addition, even if it removes a binder once it sticks various ' 
kinds of optical films IC. IS. and IT and 1R comrade, it means the thing of adhesives which can 
stick an optical film comrade again here. By fixing various optical films and a liquid crystal display 
panel comrade using a binder, when an optical film is fixed accidentally, playback becomes possible 
and the manufacture yield of a liquid crystal display can be improved. 

[0120] As for reflecting layer ID, what has specular reflection nature from the point of a reflection 
factor IS good, and the aluminum film is formed with vacuum deposition with the gestalt of this 
operation. The multilayers for raising a reflection factor in the front face of this reflecting layer 1 D 
may be given, and on it. protective coat IK are formed in order to perform corrosion protection of 
reflecting layer ID, and surface flattening. 

[0121] in addition — if this reflecting layer ID is film which has not only aluminum but specular 
reflection nature — metal membranes, such as chromium and silver. — or the nonmetal film may be 
used. Moreover, organic film, such as organic metal film, such as inorganic film, such as a nitride of 
silicon, and organic titanium film, polyimide. and epoxy, is [ that what is necessary is just the 
insulator layer which is not limited to Si02 film but protects reflecting layer ID ] sufficient as 
protective coat IK. Especially organic film, such as polyimide and epoxy, is excellent in respect of 
surface smoothness, and can form easily bottom electrode IE formed on protective coat IK 
Moreover, if organic metal film, such as organic titanium film, is used for protective coat IK bottom 
e^ctrode IE can be formed at an elevated temperature, and wiring resistance of bottom electrode 
IE can be lowered. 

[0122] Light guide plate 40B and light source 3A are prepared in the upper part of a liquid crystal 
display panel in which multilayer optical film IV were installed as a lighting system used when there 
are few extraneous lights. Processing of the printing pattern for light guide plate 40B consisting of 
transparence resin, such as acrylic resin, and carrying out outgoing radiation of the light L4 of light 
source 3A to a liquid crystal display panel side in the field by the side of a watcher (top face) or 
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irregularity is performed. 

[0123] Furthermore, this lighting system is constituted by the input units 40, such as a touch panel 
which consists of hard substrate (light guide plate) 40B and elasticity film 40A, and one. This input 
unit 40 detects the location of the part which is pushing the front face of an input unit 40. and was 
pushed with a thing, a finger, etc. of the shape of a rod in which the point sharpened like a pen, and 
outputs the data signal for sending to the host 50 of an information processor 47. Antireflection film 
40F explained previously are prepared in the liquid crystal display panel of transparence hard 
substrate (light guide plate) 40B. and the field which counters. 

[0124] The 2nd substrate 1A of a liquid crystal display panel, light guide plate 40B, and an input unit 
are fixed with a pressure sensitive adhesive doudle coated tape (for example, thing which infiltrated 
the binder into the nonwoven fabric) etc. Since it is possible to remove once sticking by using a 
pressure sensitive adhesive doudle coated tape, it can reproduce, even when it fixes accidentally 
[ input unit / a liquid crystal display panel, a lighting system, and ]. 

[0125] In addition, when lighting is unnecessary, there may not be light source 3A and should just 
add light source 3A to a liquid crystal display panel if needed. 

[0126] The optical diffusion function is given to glue line 1R prepared between the 1st phase 
contrast plate Ithe S and 2nd phase contrast plate IT with this operation gestalt. Specifically, the 
optical dispersing agent in which a refractive index differs from adhesives is mixed into adhesives. 
Since the refractive indexes of adhesives and a dispersing agent differ, light is scattered about in 
glue line 1R. That refractive indexes should just differ, the adhesives and the dispersing agent of 
glue line 1 R can use the grain of the transparent organic substance, such as polyethylene, 
polystyrene, and divinylbenzene. and the grain of transparent inorganic substances, such as a silica, 
for a dispersing agent, when an epoxy system and acrylic adhesives are used for adhesives. In 
addition, if a refractive index differs from a dispersing agent, the binder explained previously may be 
used for adhesives. and even if they stick the 1st phase contrast plate IS on the 2nd phase 
contrast plate IT accidentally in that case, they can reproduce it. Since there is little absorption of 
a light field by using the grain of a transparent inorganic substance or the organic substance for a 
dispersing agent, the reflection factor and the spectral characteristic of a liquid crystal display are 
improvable. Since the difference of coefficient of thermal expansion can be lessened by using the 
grain of the organic substance for a dispersing agent when adhesives are furthermore organic 
system matter, a crack does not occur in glue line 1 R. 

[0127] In addition, since coefficient of thermal expansion has prepared glue line 1R containing an 
optical dispersing agent substantially by this example between the 1st same phase contrast plate 
Ithe S and 2nd phase contrast plate IT although it becomes easy to generate a crack in a glue line 
compared with the case of only adhesives if a dispersing agent Is mixed into adhesives. there is also 
no problem which a crack generates in glue line 1 R. 

[0128] Principle» of «image display The display principle of the liquid crystal display of the gestalt 
of this operation is explained below. 

[0129] The extraneous lights (incident light) LI. such as sunlight irradiated from various directions 
The input unit 40 which consists of elasticity film 40A and light guide plate 408, polarizing plate 1 C 
which penetrates only the light of a specific polarization shaft. Glue line 1Q for fixing polarizing plate 
1C to the 1st phase contrast plate IS. the 1st phase contrast plate IS, Glue line 1R which has an 
optical diffusion function for fixing the 1st phase contrast plate IS to the 2nd phase contrast plate 
IT. Reflecting layer ID is reached through glue line 1Q for fixing the 2nd phase contrast plate IT to 
the 2nd phase contrast plate IT and 2nd substrate 1A, the 2nd substrate 1A. color filter 1 J. top 
electrode IF, liquid crystal layer 1H, and specific pixel electrode (or specific signal line) 1Z. 
[0130] It is reflected, and the extraneous light LI which reached reflecting layer ID turns into the 
reflected light L2. and is a path contrary to incident light LI. Specific pixel electrode 1Z. liquid 
crystal layer 1H. top electrode IF. color filter 1J. the 2nd substrate 1A, glue line 1Q. and glue line 
1 R that has an optical diffusion function through the 2nd phase contrast plate 1 T which changes the 



file://C:\Documents and SettingsXWilliamsTVMy Documents\JPOEn\JP-A-2001 -51 256.html 1 1/1 0/2006 



JP-A-2001-51256 



Page 17 of 25 



reflected light L2 into the light which is easy to penetrate polarizing plate IC using the birefringence 
effectiveness are reached. 

[0131] The reflected lights L2 included in glue line 1R are scattered about in the various directions, 
and produce the scattered light L3. The direct reflected light L2 and the scattered light L3 which 
came out of glue line 1R are emitted out of a liquid crystal display through the input unit 40 which 
consists of the 1st phase contrast plate IS and glue line 1Q, polarizing plate IC. and transparent 
material 40B and elasticity film 40A which compensates the phase contrast produced when light 
passes liquid crystal layer 1H using the birefringence effectiveness. By seeing the direct reflected 
light L2 emitted out of the liquid crystal display, and the scattered light L3. a watcher can recognize 
the display controlled by specific pixel 1Z. 

[0132] In addition, in this example, the electrodes IE and IF of a liquid crystal display are arranged 
at the specific spacing lambda, respectively. Therefore, optically, the liquid crystal electrodes 1 E and 
1 F may function as a diffraction grating. 

[0133] Example 8 drawing 10 is the sectional view which was used for the component engineering 
and the examples 1-6 explained previously of this invention and in which showing other examples of 
a liquid crystal display. Each sign is the same as the sign of drawing 9 previously explained in the 7th 
example. 

[0134] In this example, it is making into the description to have used the active-matrix liquid crystal 
display panel which used switching elements, such as TFT, for the liquid crystal display panel. 
[0135] Although the configuration of an active-matrix liquid crystal display panel is explained below, 
especially the configuration that is not explained is the same as the 4th example explained 
previously fundamentally. 

[0136] Two or more formation of the pixel to which an active-matrix liquid crystal display panel has 
a thin film transistor TFT1 and pixel electrode 1Z on the front face inside 1st substrate IB Oiquid 
crystal side) as shown in drawin g 10 is carried out. Each pixel is arranged in the crossover field with 
two video-signal lines which adjoin two adjoining scan signal lines. The thin film transistor TFT1 
consists of the 2nd semi-conductor layer (semi-conductor layer containing an impurity) rO prepared 
gate-dielectric-film GI prepared the gate electrode GT prepared on 1st substrate IB. and on it. the 
1st semi-conductor layer (channel layer) AS prepared on it, and on it. a source electrode SD 1 
prepared on it. and a drain electrode SD 2. Although the source electrode SD 1 and the drain 
electrode SD 2 are formed by the multilayer electric conduction film of r1 and r2 in this operation 
gestalt, the monolayer electric conduction film of only r1 is sufficient. In addition although the 
relation of an electrode becomes reverse depending on how to apply an electrical potential 
difference. SD2 serves as a source electrode and SD1 serves as a drain electrode, the following 
explanation explains a source electrode and SD2 for SD1 as a drain electrode for convenience. The 
1st orientation film to which the protective coat and 4a which consist of the insulator layer which 
carries out the protective coat of the thin film transistor TFT1 carry out a pixel electrode, and. as 
for PSV1, 1M carry out orientation of the 1st [ of liquid crystal layer 1H ] substrate IB side, the 2nd 
orientation film to which orientation of the 1 N of the 2nd [ of liquid crystal layer 1H ] substrate 1A 
sides is carried out, and IF are top electrodes (common electrode). BM is a light-shielding film 
which shades a thin film transistor TFT1. BM is also called a black matrix again and also achieves 
the function which between the pixel electrodes which adjoin pixel electrode 1Z shades, and 
improves display contrast. SIL is electric conduction film which connects electrically with top 
electrode IF the terminal (it consists of multilevel-metal film shown in g1, g2. r1, r2, and r3.) 
prepared in the 1 st substrate 1 . 

[0137] Like the field effect transistor of an insulated-gate mold, if a selection electrical potential 
difference is impressed to the gate electrode GT, between the source electrode SD 1 and the drain 
electrodes SD 2 will flow through a thin film transistor TFT1 electrically, and it will function as a 
switch. The gradation electrical potential difference which chose specific on selection electrical 
potential difference added to scan signal line since pixel electrode 4a is electrically connected to 
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source electrode SD 1, it connects electrically [ a video-signal line ] to drain electrode SD 2 and it 
connects electrically [ a scan signal line ] to gate electrode pixel electrode 4a, and was added to the 
video-signal line can be supplied to specific pixel electrode 4a. Cst carries out the function to hold 
the gradation electrical potential difference supplied to pixel electrode 4a with the capacity 
electrode till the next selection period. 

[0138] An active-matrix liquid crystal display does not have the problem which a cross talk 
generates between different pixels since switching elements, such as a thin film transistor, are 
prepared for every pixel, does not have the need that the special drive of the electrical-potential- 
difference equalizing method etc. removes a cross talk, and has the description of contrast not 
falling, even if it increases the number of scanning lines which can realize a multi-tone display easily. 

[0139] The gestalt of this operation constitutes pixel electrode 1Z from reflexibility metal 
membranes, such as aluminum, chromium, titanium, a tantalum, molybdenum, and silver. Moreover, 
since the protective coat PSVl is formed between pixel electrode 1Z and a thin film transistor TFT1 
with the gestalt of this operation, it does not malfunction, even if it enlarges pixel electrode 1Z and 
laps with a thin film transistor TFT1, and a liquid crystal display with a high reflection factor can be 
realized. 

[0140] In addition, with the gestalt of this operation, there is no 1st phase contrast plate IS, and it 
differs from the 4th example previously stated with the point that 3rd phase contrast plate 1U for 
improving a viewing-angle property is prepared. The other configurations of optical film 1 1V are the 
same as the 4th example. 3rd phase contrast plate 1U was also called the viewing-angle expansion 
film, and it is prepared in order to improve the angular dependence of the display property of a liquid 
crystal display using a birefringence property. With the gestalt of this operation, since 3rd phase 
contrast plate lU can also be constituted from a film of organic resin, such as a polycarbonate, 
polyacrylate, and Pori Sail John, it can prevent that a crack occurs in optical diffusion glue line 1 R 
by using optical diffusion glue line 1R for the glue line which fixes 3rd phase contrast plate 1U to the 
2nd phase contrast plate IT. 

[0141] Antireflection film 40F explained previously are prepared in the field where this example also 
counters with the liquid crystal display panel of transparence hard substrate (light guide plate) 40B. 
[0142] Moreover, also in this example, electrode 1Z of a liquid crystal display is superficially 
arranged at the specific spacing lambda in the direction of X, and the direction of Y, respectively. 
Therefore, optically, liquid crystal electrode 1Z may also function as a diffraction grating. 
[0143] Application drawing 1 1 of this invention is the perspective view showing the appearance of 
the information processor 47 using a liquid crystal display 46 explained in the component engineering 
and the examples 1-8 explained previously of this invention. 

[0144] The display of an information processor 47 and 49 48 The keyboard section of an information 
processor 47, The host to whom 50 processes information in an information processor 47, and 51 A 
microprocessor. The interface cable with which 52 connects a dc-battery and 53 connects a host 
50 with a liquid crystal display 46, The inverter power source for lighting systems in 54, the cable to 
which 55 connects the inverter power source 54 and the light source 1 4 of a lighting system. It is 
the cable with which a penholder for a pen for 56 to input information using an input unit 15 and 57 
to contain a pen 56 and 60 connect a cellular phone, and 61 connects an information processor 47 
with a cellular phone. 

[0145] In this application, a liquid crystal display 46 is formed in the display 48 of an information 
processor 47. According to the liquid crystal display of this application, since the input unit 40 is 
formed in piles with the display, by pushing a predetermined part with a pen 56 or a finger, an 
alphabetic character 58 can be inputted, or an icon 59 can be chosen and the function of software 
can be performed. Moreover, since it is a reflective mold, when there are extraneous lights, such as 
sunlight, by turning off the switch of the inverter power source 54, the liquid crystal display 46 of 
this application can stop power consumption, and can lessen consumption of a dc-battery 52. 
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[0146] Since a liquid crystal display 46 can furthermore be made small and lightweight in a thin 
shape according to this application, an information processor 47 can also be made small and 
lightweight with a thin shape. 
[0147] 

[Effect of the Invention] Since the number of the liquid crystal display by this invention explained 
above of interfaces with the air constituting the reflective cause of an extraneous light decreases, 
reflection of an unnecessary light is suppressed. 

[0148] Moreover, since the transparent material of a front light becomes the structure supporting 
one electrode of a touch panel, the liquid crystal display by this invention explained above does not 
independently need to form the hard substrate of a touch panel, and can perform lightweightHzation 
of a liquid crystal display. 

[0149] Moreover, since the number of the interfaces of a touch panel and the air between front 
lights becomes fewer by applying this invention explained above to the liquid crystal display of a 
reflective mold, reflection of an unnecessary light is suppressed and improvement in display contrast 
can be aimed at. 

[0150] In addition, in the liquid crystal display of this invention, since it can consider as the 
configuration which formed the switch which the above-mentioned front light does not always need 
to turn on the light source, puts out the light when the brightness of outdoor daylight is large, and 
turns on or switches off the light source if needed so that the light may be switched on if needed, 
when outdoor daylight is low brightness, power consumption of the system using the liquid crystal 
display of this invention can be lessened. 

[Translation done.] 
* NOTICES * 

JPO and NClPi are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

iDrawin gJ] It is the sectional view of a liquid crystal display to show the component engineering of 
this invention. 

[DrawjngJJ It is the sectional view of a liquid crystal display of the example 1 of this invention. 
LDrawing_3] It is the sectional view of a liquid crystal display of the example 2 of this invention. 
I Drawin g_4] It is the sectional view of a liquid crystal display of the example 3 of this invention. 
[Dra wing 5 ] It is the sectional view of a liquid crystal display of the example 4 of this invention. 
[Drawing 6 1 It is the decomposition perspective view having shown an example of a touch panel of 
this invention. 

[ Drawin g J] (a) And (b) is the circuit diagram having shown the equal circuit of the touch panel 
shown in drawing 6 . 

[Drawing s] It is the decomposition perspective view having shown other examples of a touch panel 
of this invention. 
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[Drawing 9] It is the sectional view showing an example of a liquid crystal display panel of this 
invention. 

i Drawin gJO] It is the sectional view showing other examples of a liquid crystal display panel of this 
invention. 

[ Drawin gJi] It is the perspective view adapting the liquid crystal display of this invention showing 
the appearance of an information processor. 

[Drawing 12] It is the sectional view of a liquid crystal display showing the example of a comparison 
of this invention. 

[ Drawing 13] It is the sectional view showing the example of the conventional liquid crystal display. 
[Description of Notations] 
1 Liquid Crystal Display Panel 
3A Light source 

7 Jointing Material 

8 Irregularity (Slot, Prism Pattern) 
25 Jointing Material 

40A Transparence elasticity sheet (top substrate) 

40B Transparence hard substrate (transparent material) 

40C Top electrode (the 2nd transparent electrode) 

40D Bottom electrode (the 1 st transparent electrode) 

40E Spacer 

40F Antireflection film 

40G Back up plate (reinforcement glass) 



[Translation done.] 
* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1-This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 



[Drawing 11 




[ Drawin g 21 
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[Drawing 31 
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[ Drawin g 6l 
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[Drawing 71 
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[Drawing 81 
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[Drawing 10] 
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^ ^ 11 10 

[ Drawing 12 1 
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Blc*-5X^fflL^fcJg$lclt'<-C. iSSa^SS**?> 

[0047] SSttgil 

@ 2 li:t:f|BJ|= J: ■&iSS^^^S(D3li&^ 1 <D. jSS^ 

[00 4 8] *|lli6Wf*. *S6IB<D^SfttgroSWSIS 
JtK4 0F^Klt. ^'D^ h^-r h*^' «;/f^/<^iUti« 40 

aa^/^^^ui <)[>ffl(n£sia>s^2imsssfit4 o b^ 

[0 0 4 9] SStB)iil:M4 0Fa)««tLr(*. Bft^ 
A<2Q»«9£«[4 o b ^^Sl^a>mo!><§$^-r$t44«<a 

[00 50] :^mt^mi~^i^x. mmmm^w.4^oB^z 

1. 5gffiT-&y. ffiSHOHSr^l* 1 «:<D-e. S«l» 
ihM4 O F(Olift^li 1 1 . 5a>MI=Stfti.'&. so 



[005 1] *SIJ£C«©»i*6«i4-5*iRJJihK4 o FOtt 
<^i:Lri4. H»r¥A<1. 3 8 (2ES5 5 0nm) 05 :? 
•y<b-7y:t.>>':7AMg F 2-V>» WSi%tf^^ . 3 3«>7ka 
5N a 3 A I F 6lfA<fiE^-S. SitroiJtM4 O FOTJKllK 

ihlS4 0F$JKfiE-r-6j&5IA<a6y. SISfa, «iSX/<-y 
[0 0 5 2] *fcSI*l»Jt)S4 0F^. B»r*©»3fe<# 

t$ -siittoiK/i^ »sis$fi^ffl-r « w ^ ic J: 
y, 5r«jfe««a)±T<Dassizot^T, ii»{ss%«t4 0 

[0053] :$:|li&^TMi;. SlflglMSfi4 O B <!:j9[S 
SSffi4 O B t^Si<t©ftT©fii^^-rRltR6JtlK4 O F 

^isitfc©-e. Hiic^-r. 2iBj?iKS«4 0B<7)jas 

[0 0 5 4] !^ic*||lig«9'$SStSa);"asa^«Sic® 
ffl-r-SCirlcJcy. S2lriT^T<i:5l::. i+SPit L a 

[O O 5 5] §lifegj2 

[ O O 5 6 1 S 3 IC*>t^T"H 1 t H-^^I4I^-«I«H» 

[0 0 5 7] ;4:ie^(;>iim^ffio!)SBflsa 

S«[4 0Ba>jiS^S^/^:^!>t.1 ^:»[S]-r^Bic. ffl^tf 
7;^40G$Slt. * •y5^/<*.iKD28B*)fa7^;UA4 

O A^'<i/-C?»Lfc^lC. eissig4 0B*<^A,-ejaEa 

[0 0 5 8] ,^^ss*/<:^^u1 14. ^T-iKB3-r*«i-. 
S€ 1 H A<^fc $ tLfcfliit'^ L r fc y , JiflMStti 1 A ^ 

f=l4TffilSfi1 BlzS:A$.«D^-&i:. ^£S1 HOIS^ 

•So 

[0 0 5 9] $t>l-, *>-f h^--75^-v->^;-aSS^m 
^•*j8ESa*/<4^;n l=fflV^fc«ol*. J:fi5S«1 A$ 
fcl4TfflaSffi1 BlrE^^ittljLix!:, j^S^ 1 HCOll$ 
A<^<b-r-5<t*l:;jaSgl H<0K|n|t,a$ti-5i:. -t© 

»ff*^f»t^Tt!aafiflii F, 1 ^-Q'}t^vmm%u 
L^«« (K>'f» mz.m^m^ wam.'^-n 
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[0 0 6 0] LA^L*fSWa)^«ft«f<DJ:5lC. -Ji 

/ <^)\^<D-&mwm&iR 4 o B ^eg^sscD^atft: <h l r 

[006 1] *II«I«!IT'I4, 5« 
« 4 O B ^ j9EaS^/<^7U 1 (OMIcti^lE 4 O G 
fcWC, Sl38!M»S4 0B*<^^•C5aES«*/<*;^1 

«*^:R5 $± C * c t *<^^L^. 
[0 0 6 2] *fc*IIJfi«-ci*. ^J-y^^/^^yKDiSWfil 

BJ«i»»*54 0B(Dfc+5i^$*t3t1fi4 0GT-jqi^^<0 20 

[0 0 6 3] tt^«4 0Ga)«S4i:Lri±. ^satXjt 
[0 0 6 4] ggifegl|3 

g|4li:^%^lCc»:^iSa«^$ISO>3lli&0ii3a>, j^^SS 

[0 0 6 5] :«^9§Q^(DSfiSStflia}Si»aS 
Sfi4 0B(Z>JSSS^/^:^;U1 ^:»lR|-r-&ffil=. 4it!i^ 30 
^;^4 0G$^lt. ®MS«4 0BA<jl^-Cj«aS*/< 

5^4 0Gi;siti»jtBl4 0F*S:it. 7D>h^-<h 

4 o G t i:«>3ifefl)jE*t^ i»jh-r -5 w t 

[0 0 6 6] ^t'y5^/<*^;K0aiMfiiS*«4 OBtjflES 
«*/<:^;H<DraizM5i«4 0G^^lt€)Ci:l*. SBB 
Sl«»«4 0B>!)<«^-eja^S«*/■?4•^H l::ff*^»Dx 
•5ct^R)5jt.-r-S^T-l*giKTt^^*^ «^ffi4 0Glc 40 

©MA^r^Ctl^cOT?, ig3lz^-rj:3lc. «3Sffi4 0Gi: 
jSS«^/^^;n wrao)^^B<!:tt?t«4 O G troitl^ 

[0 0 6 7] *||Jfe«>l-e(*. ♦t^fi4 OGirjftSS^/^ 
:t-;H (OraCD^maJB^rofe^l-. SST*A<*i^tt4 0G 

t^mt©fflo)fii$5^-rsitK5JtK4 o F^ifti+fc<D 
T', 0 3iz^-r, «Si«4 0G(D5aaa^/<^^;^1^Mfl> 
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[0 0 6 8] *IISfi«!llC*JL^T. «!i«4 0GIC*'7;^ 

^SiBoja^^u 1 ^a>-e'. s$rf0$ihS4 o Fcos^^ 

i± 1 A^c, 1 . 4<DPBlicSiiih-S. ^fc*IIS6«irfcL^r 
S*tR6ihg4 0 F^, BSr*CD»jt^14A<S'5:4« 

«a)^Ta)^Kglcot^T. SIH®aS«4OB-e05SSt 

^ jqi * c i: A<T';^ * „ 

[0 0 6 9] %tz:^mmm^\t. mmmMmWi^oBt 
mmwrnrnWi 4 o b 4 o G,<nmiSfm(j>i^ifif^^ 

tMS#lcliSStl»ihSI^^iltTt<fcLV LA^Ls SIB® 
M»«4 o B(ct^7 U;u«fiS^fflL^. ffi5i«4 O Glc*- 

^x^ffliNfca^i*. **5k«)B»r*i* 1 . 4sei=« 
-e. ai4B®as«4 0Bt?s3i«4OG^?B^*-a--5c 

llg«l|l=j3l>rtt. Si»SIS««[4OB^«g%«[4OG0[> 

SSf^CDM^'>'S< LT. SBJ®MS«4 0Bi:ffl^« 
4 0G(D^|^(03t(DS«^>J>'S< LrL^•5a)-C, -tttt) 

[o o 7 o] *iHi6e«tRiw^©j«ss5i^siz®ffl-r 
[007 1] mmmA- 

ms{t^nm^^hm^WtWiM<r>mMm^(r>^ jsa% 
[0 0 7 2] ^utee^i*. *fSB^(Dgmftffia>SB^®a 

S«4 O B<DSIBD?a7 -<''^UA4 O A tWiSj-r-SffilC. 

[00 7 3] 0 1 ic5^-r*^B^<D^mafl5'ei*. 

M»« 4 O B(DSB^©:M:7..f 4 O A ijt^lSjf €>ffi(C 
tt. ateSE 3 A IC)&l>fl|(0iZlj6<:glx7a|j21= AJ^COdbgP 8 

osp 8 liitas 3 A<D5t$^j^-i-si*m3i5-5^T?i±sttr 

l^^^t©©. ^3t**:4 0B,^J^J$-r«)^(CfcL^TI*^* 
CDfiP»A<^ < *S(DJ^fifcA<jHt L < . 3 X h A<ja! < /j: S . 
[0 0 7 4] -tixl^j^L^IIJSC?!*. 0 5(r5i-r<k3 
2g3tft:4 0B<0J^ttA<i. ¥f>^J¥«l-V^tt(D«8 

3l3t«:4 O B«>lgjt6<SsS':T?fc y 3 X h * « < JWil* C 
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[0 0 7 5] 3S:33*IIJS«|-ei*. \/^^<Dms<DJ&mt 
14, JtSi3A^:fi«^M<)!)3^3ttt:4 0Ba)iaA^t>AS^-r« 

3tt.J5»^•r■5(or•j^s.^*/<:^;^1 ^j^-icbbie, -ret 

A<ML<. 7Q>h5l' h<Dl&-14-C(4Bl ic^r^fl 
[0 0 7 6] :«:9gi&««lcj30Tt. S«QilSS4E4 0B 
2ll»il8S«[ 4 O B t t (D^COffi^^-r JSItB6JhM 

4 o F$s(tf=<D-e, s 1 (c^-r. aK8iHS«4 o e 

[007 7] HtfeggS 

[0078] @ 6 icfcuxTH 1 1 m-^^itm-mmst 

[0 0 7 9] 4 0Cli. SB^aKv— h4 O AOTW© 
0DI4. SI«®«*«4 0B(D±§Sa>SICj^fiE*+vfc, 

4oc&i;Y«ffi4 0Di4, •t*t-etts^f^:^(»iicisa 

[0 0 8 0] «S((Dxm@4 oci4%4^a>fim»tamR 

xjc»a**iTi^«. i^»ic. tta<0Ya«4 0Di4» 

[008 1] SeaUtSv— h4 0Ai:2IWeiHS«4 0 
Bili, J^Jitt(DX'<— 9-4 0E^^t-Lr. mte^t>* 
jK*. SWttSS'-h4 0At3lB8«aS«4 0Btt. 

[0 0 8 2] *lll6«i|-ci*, Si8»:S'>-h4 0Aa)x 
mffi4 0Cli. -SOMPBA 5-eiB5iI**t*©-C, Her 
ft^tatc^tts a-^iftlB-r-S. i«S«ffil EXIil F 
<DrBlT*T^«^*i:SCi:A<fe-6. L*^L. xmffi4 0 

-r ^ t (c * y =F*SS* l» c t A<-e # * . 

[0 0 8 3] l^^ilc, SB^®S»fi4 OB0>Yma4 O 

*$*t. ms>mm^ exiai F©ryi-c?T^tt**i:«c 

LA^L. Ymffi4 od(7)Fb1i:ia 4^j«ame 

[o o 8 4] :^mmmit^tz. SB^fiiMS«4 o bo)- 

^SIBSfi (:7P>h5'f h) Ic^,fflL^-5 
Ci:A<tiJ3lEi>, 8li3t3S3 A<03feSiasa*A*;n i:: 

»S4 O B© Y®ffi4 O D tW^fiU-^^lZ^^Ltz = fk 



Bfl|n|8*Ym8l4 0DtJPfTlCEaLfcC:i:ICftitV jt 
9 3 A 4 O B a> Y m«l 4 O D ^ni'jrm 

B<DY«ffi4 O Dt^pff'Si^lSllcS^ILTffiSLTL^i. 

©■e. Y«ii4 0D*<[Hia;8©SM^«yt«AsctA< 

35:<, YSffi4 0D36<»«ir*CtA<JE£L^, 

[0 0 8 5] 4 0L, 4 OMIiSBJDcSv— h 4 O A<D 
aSl»ttMRXlCftS$tLTL^-5^^-T-&y. 4 0 J. 
10 4 O K l4SQ|«!9Stf[ 4 O B <X>mSllSSiiBI R Y IC^SI $ 

*trL^SJg?--ei5«„ 4 0Qi±«si«SiMRX<3>— 

^spt«^4 0M^mm6<j>zSiK-r-5fc»cDiBiS. 40 

RI4«m»taigRXa>M:«<D^S|{t^'f 4 O L^mm6«) 
l=ft«-r«fc«><DiB«t?a5'*. 2W«CRi'-h4 0A|C 
iSlt6*LfciB«4 0Q. 4|ORI4^-n-ftL, S^SRH 
ffi4 0BlCSI+t.*l.f=^gT^,4 OM. 4 0Li:ffi'<— 

§?a)S«SiJ«^^1-LTSgsW+i^. 4 O NI4«a»gtlSI 
R Y<D-*©SSa5t«^4-0 J *«ft»IZ««-r*fc«) 
(DKi^. 4 O PlifigfttaKR Y<Dflfe:^<7>^SPi:^^4 
20 OK^mSWlCffiSef -Sfc^CDlBlg-efe^e 

[0 0 8 6] XS:S^^4;0L. 4 0M&Uym^^=f- 
4 0 J, 4 0Ktt^*l-e+Lv E*L^i:l^7U4rv:?;U3 
*.^7^KO^^|ce«|$+i. @i ll=5i-r. J^Xhn^bf 
i— > 5 0l;S«*4x-6<. 

[00 8 71 *lili£«9a>J:olcA:^SMi:{5BBflSEaA<- 

ttttftoTi^-sJi^ici*, x*sa<7>«s^4 0Ttt. m 

m^m.(D%^ 3 A A<K It e,?h.fc 52 <!: •?> ffllc^lt-i. t 
fiL^ S6lZ^-rilJ£««t?I4, XmSaffi^F4 0L, 4 0 
MtYmS^^4 0J, 4bKf4, A*gSa)3feai3A 

[ O O 8 8 ] *|llfi«T?l4>. aiW»Si/— h 4 O A±a) 

i^^'O^iic^yff-rciu^y, >ttrE-r*xmffi4 
o cai;Y«g4 o DA<«§t6<)(c^i^-r?)a)-c. jH;^ h 

-^SOI*. SeS.SRMv- h4 0 A<D, 
[008 9] S17 (a) , ,(b) tt*3IJ6«!l«)4' 
40 [00 9 0] IS7 (a) l4^lli&0ll(OXM^$^m-r'& 

4 oMi±^*i-f4x. 7^x ha ^ 5 oic^.s^m 

^■4 0KIC|*. h3>;tfaL— $1 5 OICjtigE^^l,*. 

V*<mS!**l^. X««4,0C»r/YSffi4 0DA<mm 
MIcSgl-r-Si:, xme4:0CA<ma»tamRXIceSI 
L f= ^' ;HiStt D V ic J: y fedi * *l 

4(0-^, ¥i?*;uaffittD V<©-r— ^*^C>Xlia4 O C 
50 ai;YmS4 0DA<»«iL:fc^<7>XffiS=t;f-xX h3>bf 
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i-^i 5 OliS^-r-Sc i:A<ai*^o 
[009 1] YffiS^«imr.5Jt#li. @7 (b) iz^ 

^»^u«EttDv^^^-r-s^^^xma^^4o Lie* 

Mf+iliSt^ xmS4 0C&u:Ya«4 0Djb<SSiM 
lclt«f-5i:, Ym«4 0DA<SS«tt)SRYlC«S«iL 

fc;S<D»ffimffi*<7^ ^ufiffft D V ic J: y siaj $+1* 
<7>-e. T^i^^yuBEttD v<D7^— ^A'>^>xmffi4 oca 
i;Ymfi|4 o D6<efi4Lfc^©Yffig^7h;?. ha>ei 
5 OligM-rSC tA<ai3lE*. 

[0 0 9 2] Bm«tamRxai;RY^ 
I T o m<Dmmmmmx'mmr -5ci:icj:y, xmffi4 

O C Y 4 O D t SSl«taR R X Jtt; R Y * 
[0093] HiSgjS 

@ 8 {t:$imm<D^mmm».iS9tizm^ Ltcmt^m i 
[ o o 9 4 ] ma izfci^-cia 1 1 

[0 0 9 5] 4 0 CIA, 3IIBDfS->— h4 0A<©T«!® 
SlCJK^Silfc. m2<7>SI3mST-fc-5. 4 0D(*. s 
4 O B(D±m<nmzl&mttitz. % 1 roiSIB 

aur-fe*. m2fl)3i^m«4ocat; 

m 1 0!>SIQimffi4 O Dli'E-tt-rtl, ^SMlciSSIAA^ 

•S. m2<DigB^««i4 0C&t;mi<D3ll8SS4 0D(» 
StaM^ UTIA I TO (Indium Tin oxide) m<J)^^M 

[0 0 9 6] 4 0 J. 4 O Klim 1 <©SB^mS4 O Da> 
^T-efcy, 4 0L. 4 0MI4^2<Dail8Sffi4 0Ca> 

[0 0 9 7] 4 0N&i;4 0Ptt3IQQSSSIK4OBI= 
^l+fcffiHT', 4 0NI±mi®SBS«S4 0D<Dmi^ 

[n| (X:^|6)) i-Stt-r-5-:^<Djfli:^^-4o J^«StW 

iwS^i^-ri>£ll. 4 0PIAmia>SI»Sa4 0D(Dmi 

(x^isi) i=sttr-6fl&:5<Dja4:^T4 0K$«a 

[0098] 4 0Q&0:4 0RliSlfl*>!Mv— h4 0A 
Iw^ltfzeia-tf. 4OQrAm2a>]Sl§%S4OC0!>m2 

*ipi (Y:5rS]) i-sa-r-s-:^o>at^^4 o LS^ma 

mzJ^mt^^OiWm. 4 ORIim2<7)S?3mffi4 OC 

G>m2^iRj (y:^iS)) (-gffi-r-&fl6:^(Diai:ai^4 om 

[0 0 9 9] *|lt£CI|T?(±. aS^4 0L. 4 0MI±S|B^ 
®SS«4 OBICg(tt>*tTL^-i)(D-e, ffi^4 0Qi:SB 
^4 0 L. &l/K«4 0Ri:^^4 0MI*. JB'<— X h 

^<DJ9m»«T?. ma»i=i3i«**i.*. «^-4ol. 4 

OMI*. Eia4 0Q. 4 0Ri:Ki:, 2Mt)cev-h4 
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O AlciSltrt J:t'»o 

[O 1 0 0] 2imilMSa<'>£l$4 ON. 4 0P2S^u:ill 
IHttHS'-h<Dffi«4 0Q; 4 0RI*. ffl'^— X T 

lrJ:yffi^4 0N, 4 OP.. 4 0Q. 4 0Ra)/1^— > 

^jgfiE-r-sct-e. A*«a4o<Dajt$sai=-r-5c 

[0101] SB^DtSv— h4 0Ai:SW®MSffi4 0 
4ii>. 7liSQQ«(S->-hUoA^SqqeS£«4 0B 

[O 1 O 2] *Sgl6«T?l*; Eia4 ON. 4 OP. 4 0 
Q. 4 0Ra)/<^ — @^fiP«7A<ISIt&*t*«ttl 

rtlc^(ti.Ci:l-J:y. A*^M4 0<D^5Zlfia$/h$: 

[o 1 0 3] mi2wmaiss^40 J. 4 0Kao:mi 

20 SlBmii3S^4 o L. 4 oiwi(i-5-*i^=tL. 77U4r'>:?;i' 

Zi:^^7^« 1 4(0Sg^1 4Cl=mi^$tt. A*Sia4 0l* 

7U*->:^f;ua*^^ 1 4$il-Lr. @1 iizs^-r. »h 
X ha^ei— 5 oiz^iK$*t-s„ 

[0 1 0 4] :*:SIJ6^t?l*. SB^«ja->-h4 0A±© 
1ili^'<>5 6l|l-J:y}¥.-rci:l=J:y. m2a)S^« 
^4 oc&txm 1 0:>SQS3iffi4 o DA<jkti£r-&t^S-em 
awictii^-r-so-e. (4 0j. 4o 

K. 40L. 40M) ratDfttaMRI. R2. R3. R 

4(Dii«fe^n-jii-r-s>ctiwj:y. t^;^ ha^ea.— s» 5 
30 01*. mums.'^— V 4 o^A©. 3?*ifc^(Dfiaiffis 

[0 10 5] :4:|li&^T'li. S%ilKS«ia>iB^4 0 
N. 4 0PIA%1(DSB^ma4 0D(0)k4lS'ri>)Zli^ft:i:: 
»a*4xTj3y. SW»R'S/-K0iB«4 0Q. 40R 
l*m 2 ©SBJB«1 4 O CCD«(Bt- *)aife{*ic«t^$*tr 
U-5(D-e. If $+ifc^<oaftlcJ:yfiSi:E«(DM<Ol* 

*iE5ticttai-r d t A<T?i# 

[01 0 6] *f=:*:|l«SC«T-l*. ^2036^3^4 0 0 
40 ■BaS-% 1 <DSBJ«ai4 O D<itS^tt©/<^ — >TM±JUt^ 

(D-e. jaamffii exi*i F(Diffl-T?T»»**i:-5^<t: 

[0 10 7] *fc*SIJSWT-(*. lg2a>SB.flm^4 OO 

ai;mia)SiB«a4 0Dj*. raftf^-^^^^j^©. tt^ 
[0 10 8] :$immmi,^'fz. sisgiasffi4 0B©- 

rDWiai-jtass A^iSit-Sctr-. A*3gg4o^p.iB 
so K3Ei. li3t5f-f^-K,3E©f|-r-53tS»UT. t8 
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— :fiU3 c^^lSjiSmilfeitM*. 01 Kc^f. 

[o 1 0 91 :$immmt. xtimwtm^mmf}<-»t 
01 6jc^-rsjfi«-ett, miaiwma*g^-4o 

J. 4 0KJii;mi2IW^fii^iF-4 0 L, 4 0Mli. A 

hzttd:<^ Stags A*ait-5Ci:3!)<-e#*, 
[Olio] 5li6ffi|7 

[0 1 1 1 ] ^nife^i^. it»a>ii#S4s m 1 0>iii^ 
««) 1 Etmm<DM^m^ imommmm) i Ft 

jtffi4 O BXt;«:S7-f;UA4 O A3&>€,<i:4BSIBS^a3IE 
•v^/U-;Hf<DAASS4 O ^SSLfc4,<DT?fe.5. 
[0 112] TS|S**^XS«T-3&4mi fl>S«1 B<3!)rt 
BlCttT^US-'i^A^mA^ibTjC-SSSJSl D. S i O2 
ll<0K1bR6itK)b^&^j:^^SISl I TO (IndiuoT 
in oxide) ^a)SBJ^m^A^&«-&Tflim«i 

[0 113] ^fr$i(DS«i Boi^aicii. Tmnm 

1 E*a5, TffllEfillBl1lVlA<^&fiK*4^rL^^». 
[0 114] ±g|J*^X»fi-e36^m2CDS«1 

fc3fe (R, G. B) <D*5— 7^;U5ri ij^—y 

^)\^^ 1 JA^f>;■^Se1 H|c:r^!^A<;1A-r-50^R)5ih 
IgzroStBi ACDrtffi^qiffi<b-rSfctoa>:&ta«S^ 

fiSmS 1 FA<igfiK*;KTt^«.. 

[0 115] ^f-^2a)»«1 AWrtSI::!*. ±ffll«« 
1 FSffi5. ±fii|iB|plRl NA^fl^fiE^tLrc^•5„ 

[O 1 1 6] /ifc. 1 J ^«fiE-r-5«-fe 

R, G. BtOMICttje^MiClECrtt^tt^fcltX h^-f 
^ttWiSitm (:?^>y">v ^JKfiHL, -t-fl) 

[O 1 1 7] Ctlibmi&t/:m2<D«fi1 Bt 1 AWW 
l=lijfta«a^«iA'^^j:-&^ASl HAti^A^ti.. x;K# 
S^mSB^Wv-^uW 1 GT?itiI:$*lT;aaa^/<*;uA< 

[0 118] *fcmi &i;m2<D*«1 Bt 1 AOIBIIC 

I*, jsasi H<DJi$*i&-fc^*fcto©. x'*— y-1 
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[0 119] 7&mmiT^f^^}\,cim.mmm<fimiSittii,Wi 

2©S«1 A<0*HB (±ffl) 1=1*. SitSlC, mi05 

&«s«i s&t^ii2(Ddf§M4si Ttmmtih.x\.^ 

•5, m2(D«fi1 A, ii3t«1 C. mi W&fflMSl S 
&t;m2<0<iffiMt5l T®P^I*ft®« (CHx-lfiTK^rv 

ti. &aa>3t^:7-(-;uA 1 c. is. it. 1 r^s^ 

@s-r*cti=<fey. ^•^-c3^:^7^';^A^@^Lfc« 
[0 12 0] sstiii Dlik«t*<D^A^e,«ss«fl^^ 

**i?iJi*-ti-«fc«!)©^BjS*16LTt.*<. ^(n±\z 

20 Ml K$^}K^-r-5o 

[0121] Jjffc, wCDSttBl Dld:T;U5-'5A(cK 

1 Klis i 02 Ki=i8S^jh.-r. m.mm-i o^^a-r-s 

Tfi9mei E^ssT?jK«t-'5ctA<ai3iE. tsj 
[0 12 2] #11*^7 -f)uAi v*»sLfc?aaa5i 

St LT^3t«4 ostites AA<tS^+t,^lrL^•5, 91 

3t« 4 o B liT ^ y ;u«Bi jtf foSB^etBg A^ t. y 
%«ia>s ictt3tes;3 Afl)3tL4$jaa«*/<5N 

40 [01 2 3] $<E><C. C(OpiS^SI*. 

«) 4 0Bt. l)Ca:7-f;t''A4 0At*'»?>'5:-S^i'>^/< 

*;m<DA*^m4 ot-iB:f=«^^F4xrt^-5o croA 
;ti^M4 o li^xD J: -5 izjsfeo^ofclf *^rot<D^*ii? 
-eA*3SS4 0(DSS$}¥-rct-e. »$+ifcSPi^<Di4 
S^^m L. ^WLtmmWi'A 7 0}7H>(. h 5 0(c3l-&f=^ 

3t«) 4 0B(D5SSg*/<:*.;Ut«|6)-r«.®l=li. ftiC 
IftlBLfc. SltR6JhK4 o'FA<|6ltf>4iru^-S. 
[0 12 4] jgESS^/^'i<-i>Ua>m2<DS:£l A. 

50 4 0Bao:A*siai*Bgffite3&^— :^ mTLii^mmz 
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[0 12 5] eiqQA<:^S]&«^lij^S3 Ali«l< 

[0126] *iiii6}K®T-i4, m 1 weftste 1 s 

3feflJl^(058^^5lA<i^^^L^^D■e. ;'«S^5i^M<DSIt^^^» 

R T? ^ v ■> A<fl*-r S c i 4. «l U= 
to 1 2 7] ^cj3gl5tSSfl)*l::a;t^t*t^;1A-r■5i. m 

a;»«Aya)fii3tjgi R^iaitTt^*©-^. mmB^ r 
[o 1 2 8] im»$k^oimm} mz::^mii&omt&<Dm 
[0 12 9] m^tji-^m^h>mmt*i^:fs:m9tm<Dii^st 

3fe (AttSt) Llli, «a:?-f^UA4 0Aat;3l3feffi4 

^1 <Di4ffl^«1 S(c{i3tt5l 
@S-r*fctf><DmSBl mi<DiifflM«l S, S2 40 

macDSffil Aicm2<Diaffi^ffii T^B^-r-sfcto® 

^5&S 1 Q, m2<»Sfii A. Z7-f yu^i 1 J. Ji 

[0 13 0] SLmm^ DI-atL-fc^gPitL 1 liSlt^+L 
TSS*3fe L 2 1-/* y . AStitL 1 iiij£rossKr-, ^S 

-fiU^i 1 J. %2a>S«i1 A. Q, ffiS«T^m so 
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sfSBiRicar*. 

[0 13 1] mmm^ Rtzp^-^tzBLmtHLzitm^ta:/; 
f^izmsimmiiiftL3t:^ci>o mmmt Rii^R>tiitz 

^^S.mift L 2 -^gkilj^ l|3 . }&^m 1 H $^7!i<iliS 

4 O B».i;»M 7 -f 4 O A e. Jjf -5 A*SM 4 O ^ 
*Sga>*l-ICt&ai $*lt=ltSSJ»Jt L 2 ■V>tkSljfe L 3 s 

[0 13 2] tsis^mmmtzisL^x, ms,m^^s<f)m 
«i E&t;i Fi4-f*fp4xl i#sa)iyiiiAT?E59^F*ir 

[0 13 3] mmme 

itizB7iijsc!i-t?ijiesLfc, ia9<D» 

[0 13 4] *||J6^-el*;, j«S^^/<^>;U-T FTH 
^Wi^/^^Jl^^mi^tzZ.t^^WzLX{,^i>o 

[0 13 5] &LTizT<7¥^y^ t'*j 'u<?xms,m^/^ 

5tl=iJilBLfcm4 0>SlJ6Ci|i:^i:T-fcS„ 
[0 13 6] T-^^-f 3f^;hy •y^X;•«B^«^/«:^;Hi 
B1 Ot::^t-J:dlc«1 0)^:6 1 BOAffi <D 

mm±\z^ mm h^>vxi$f t ft i aixii^mai z 
« 2 *©3Efie#gs t •§ 2 *(Dtt«<i#i^ t 

S1i«rtl=iBS**tTt^S». aiBlh^l/i^XirTFT 1 
l*mi <7)»«1 B±ICt6lt'f=y-h«aiGT. 

IB i.'F^^JUm) AS. ■t-<©±lcKltfcm 2 
(^|i6«J*dX/fc'¥»i*«) r O. -E-roJii-Sitfcv- 
xassD 1a^/Ku^'>»^lsD2A^^)«^*^tTl^ 

•S. *lll£J^SgT?l* r 1 i:;r 2©#g(©^SM-^V— X 
SffiSD l&t; KH'>mbsD2*JKfiKLrU«.A<. 

y m&(nmskf}<mztj: y . ;s d 2 *< v— xBfii. s d 1 

A< KU-f >SS<!:'ESi>A<. ;j*lT<©lfteBI*fli:tt±S D 1 $ 

v-xma. sD2$Kui-f >«ffitLTSiM-r-s. p 

SV1l±»lih^>vX^';TFT1 ^SffiM-f -Si^JtM 

4 a lili'^QIS. 1 Ml^i^SS^ 1 h<d 
mi ©StSI Bffit^Slp)^:^^^, IRl (DSfoim. 1N(^ 



(11) 



^§B2 0 0 1-5 1 256 



19 

i)^ti=t*fc-ro s I Li*±f!««i Fi:mia)*«i 

l-a«tfc^^- ( g 1 . g2, r1. r2&t;r3IC*-r 
[0 13 7] SIMh^VvX^T FT 1 li. 

IcSSJSE^BlilO-r* t V-xmas D 1 KU-f 
ffiSD2<DraA<«SlWl3aSfflL. X'T-vf^iLTttSI-r 

•S. Ii3g«ffi4 al*V— XmaSD 1 IC«ft6«J(-Jt«!* 
l!!fe««#lll*KU-f >mffiSD2lC«fia<)lcgSi^F 

[0 13 8] h'J-V">Xjfta^*^SI*. 

[0 13 9] *IIS6cDJ^»T?(*iii^mffii ztt, t;us 

:z.t7A. -^DA. 9>9j\^. =Ei}:f^>^ mm 

mmmm i z tsiis t f t i <f>mzitmm 

s V 1 ^l^ltTL^■5<c•c, 1 Z < L 
raiKh^^vxat T FT 1 tmu-ox^mwii^-titz. 

[o 1 4 o] un^mmoimm-Qit. m i <j>itnmi& i 
sii<m<. «^i«i4^a«-r*fc«>om3a)ia«s«[i 

So -to^ftroat^^-f^uAi 1 va>it^f*m4iijfi«iii: 
j^xmmx^i><Dx. m2<D<iffiM«i Tizmstoeffl 

[0141] *||J£^T-*. iSMSRSffi 4 
OB(0jSSS^/<^iU^>^lR|-r-&iBl::f^. 
fc. S«B6jhie4 0FA<Klt?>*iTl^-5. 
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[O 1 4 2] *fc*SI!feC!licfcL^rt. «Sa*SM<D 

(Dfimxxmm^ixxi^hp ttorjaasai zt, 3t 

[O 1 43] :»:fllB<OtSfflg!l 

[0 14 4] 4 8l41t«flipSS4 7a)«*SP. 4 91* 

10 «««issia4 7(D#-jH-KaB. 5oi4fliajBasgis 

■9-. 5 2li/^'yT^'J— . 5 ;3 S«5i^a 4 6 1 7|xX 

H5 o^Sfi|-r-5'r>4'— bx-rx-y— 5 4iif!g 

wseffla>-fi//<-^«miiL 5 stt-f >/<-^iS3854 

i:8ilBiSa©3te»l 4*S^!R-r'5'!r— :f^U. 5 6I*A* 
SSI S^ffltxTlfffi^Ai^-r-SfcttO-^l/. 5 7tt'^ 

> 5 6 ^ iRJft-r Sfcto^'OTh^u^r, 6 o (ijl^mti. 

6 1 liKfltsetif ««isiia4 7 ^mm^%^-zf)u 
20 [ o 1 4 5 ] *i£fflff!i-eiiia[s«^ss 4 6 i4isai«ia 

SS4 7<Dg5^aiJ4 8lc|6Jt<b^i-5. *fEffl«4<DiaS« 
5iSai=J:*t«. A*Sa:4 OA<«^SPi:SterRltt) 

<D>S«^ 'J^JS < f C i: 3lt -5 . 
30 [O 1 4 6] $ ^(z:$it5.^m\zJ:ilxH^ ^5iS^SSa4 
6^^ST-/hMT-SSi=tB*-5a)-e. ■m««i31«a4 7 

[O 1 4 7] 

[O 1 4 8] *fcKl±lztttflaLfc*fieHI=J:*jaaS^ 

gai*. -^p^h^-f hfl)^*tt:*<. ^ •y^/^*J^a>- 
[0 14 9] ^fcJJJl±l-ittiaLfc*:f!B^^SI4^CD;aS 
h^-f h<©ra<0^fii:CDIS^ffi<»S!t/)<^-Sa)-e. ^mUift 
[0 15 0] tt*5*f6IB(D;-?I^S*gaicfcL>ri*. ± 

lHro:7P> h^-r hi*. ^■tojfeiS^'^^^JT-r-Si^^i* 
<Dnk^iz&mzfi^cxiSia'ri>j^^tzi<o%m^&mz 

50 J&i:T^JTfeitM*>B*T-r:-5X-< -y^Sl^aitfcfllfiKt 
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[06] *fg?ac7). Wifg^Lfc. 
[073 (a) Si; (b) 14. 06lcgiLfc^-y^/<* 
[08] *flMO!). ^-y^/^i^^KOflfeOffil^^Lfc, » 
[0 91 «S3E*/<;NiKO-««**t-BrS0 20 



1 o] *^ifl<D. 5asa*/^:^;KD^^fea>ffll*s?•rB^ 



1 1] ^ftfa<i>m&m^&m^^m\^fz. mmmm 

0-e&-5, 

013] !£3iEO!}%as^sisa)««$^-rBfa0-t?& 

o 

3 A a^as 

8 Wdh zf'jXM./i^-^) 

2 5 ft««i{4ir 

40 A SOSttSiz-h (4:fillS«t) 

4 OB sQ^fiMss (m^m 

4 0C (m2iS^««i) 

4 o D Tmi^m (IB 1 siQSS) 

4 O E X'<— 9" 
4 O F SSfK&ihjg 
4 0G 
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F^— 2H089 HA18 JA11 NA58 QA05 QA11 
QA12 QA14 TA06 TA17 TA18 

2H091 FA23X FA45X FBI 3 FC02 

FC17 FC25 FD06 FD12 FD22 
GAOS GA16 GA17 LA03 LA30 

5B087 AApO AB04 AC09 CC02 CC12 
CC16 CC18 CC20 
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